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(57) ABSTRACT

The present invention discloses a driving method and a driv-
ing circuit of a liquid crystal panel, which relates to the field
of liquid crystal displaying technology, and solves the prob-
lem of the ion accumulation in a TFT channel. The driving
method of a liquid crystal panel according to embodiments of
the present invention comprises: inputting an offset pinch-off
voltage to gate scan lines of each row within a vertical blank-
ing period between two successive frames, the offset pinch-
off voltage being an original pinch-off voltage plus a prede-
termined voltage offset; and inputting the original pinch-off
voltage to the gate scan lines at the time other than a gate
turn-on time and the vertical blanking period. The embodi-
ments of the present invention are mainly applied to the field
of displaying of liquid crystal panels.

3 Claims, 3 Drawing Sheets
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1
DRIVING METHOD AND DRIVING CIRCUIT
OF LIQUID CRYSTAL PANEL

FIELD OF THE INVENTION

The present invention relates to the field of liquid crystal
display technology, especially to a driving method and a
driving circuit of a liquid crystal panel.

BACKGROUND OF THE INVENTION

A liquid crystal panel includes a TFT (Thin Film Transis-
tor) array substrate and a color film substrate therein, and
there are liquid crystals dripped between the color film sub-
strate and the TF T array substrate. In order to enable the liquid
crystal panel to display, a driving voltage is required to be
input to the TFT array substrate by a driving circuit, in which
a gate turn-on voltage is needed to be input onto a gate scan
line on the TFT array substrate and a data voltage is needed to
be input onto a data scan line thereon.

As an example, the present invention uses a signal OE2 as
a second-order gate turn-on voltage control signal to explain
the current implementation. The driving circuit of the liquid
crystal panel includes mainly a timing controller, a power
supply unit, a gate driving IC (Integrated Circuit) and a source
driving IC. The timing chart of the driving voltage output by
the driving circuit is as shown in FIG. 1, in which it is carried
on from the left to the right in time order. Wherein, a rising
edge of STV is a signal for the start of each frame, the signal
OE2 controls a second-order gate turn-on voltage (VON),
CPV is a gate shift signal. When a rising edge of STV comes
0 as to start scanning of one frame, a rising edge of CPV
comes so as to control the start of scanning of one row each
time when one falling edge of the signal OE2 comes. There is
one horizontal blanking period between the horizontal dis-
play time of the current row and the horizontal display time of
the next row, and the horizontal display time for each row plus
the horizontal blanking period is one horizontal cycle. After
completion of the scanning of the current row, the next rising
edge ofthe signal OE2 comes when the current row just enters
the horizontal blanking period, and the gate voltage is
reduced. Further, the next rising edge of CPV comes, when
the next falling edge of the signal OE2 comes, so as to control
the start of scanning of the next row. In FIG. 1, G, and G,
indicate the changes of levels of gate scan lines of the n-th row
and the (n+1)-th row, respectively, in which Th is a vertical
cycle.

As shown in FIG. 1, there is a vertical planking period, i.e.
a blanking time, between two successive frames, that is, a
vertical display time (Thd) subtracted from a vertical cycle
(Th). Within the vertical blanking period, the voltages of gate
scan lines of each row keep at -8V (a pinch-off voltage
VOFF). In the present invention, the description is made
taking the original pinch-off voltage of a TFT of -8V as an
example, and the scanning of the next frame is not started
until STV reaches a rising edge again.

In the course of driving a liquid crystal panel using the
above driving manner, it is found that there is at least the
following problem in existing techniques.

In the course that the data voltage input on a data scan line
is input to a pixel electrode through a TFT, if the data voltage
has certain regularity, for example, data voltages input con-
tinuously for a relatively long time are all at high levels,
polarities of ions passing through a TFT channel will be fixed.
When there are matters such as impurities in the TFT channel,
they will attract or exclude these ions, resulting in that accu-
mulation of ions occurs in the TFT channel (i.e. an active
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layer of the TFT). Accordingly, the accumulated ions will
form an electric field around, leading to the interference to the
electric field between the pixel electrode and a common elec-
trode on the color film substrate and influencing finally on the
display effect of the liquid crystal panel.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a driving
method and a driving circuit of a liquid crystal panel capable
of mitigating accumulation of ions in a TFT channel.

In order to achieve the above objects, the embodiments of
the present invention employ technical solutions as follows.

A driving method of a liquid crystal panel, comprises:

inputting an offset pinch-off voltage to gate scan lines of
each row within a vertical blanking period between two suc-
cessive frames, the offset pinch-off voltage being an original
pinch-off voltage plus a predetermined voltage offset; and

inputting the original pinch-off voltage to the gate scan
lines at the time other than a gate turn-on time and the vertical
blanking period.

A driving circuit of a liquid crystal panel, comprises:

a power supply unit for outputting at least an offset pinch-
off voltage and an original pinch-oft voltage, the offset pinch-
off voltage being the original pinch-off voltage plus a prede-
termined voltage offset; and

a gate driving unit for inputting the offset pinch-oft voltage
to gate scan lines of each row within a vertical blanking period
between two successive frames and for inputting the original
pinch-off voltage to the gate scan lines at the time other than
a gate turn-on time and the vertical blanking period.

The driving method and the driving circuit provided by the
embodiments of the present invention switches the original
pinch-off voltage to the offset pinch-off voltage at the time
when the vertical blanking period comes so as to increase the
current of a drain. The flow of more electrons may neutralize
positive ions accumulated in a TFT channel, thus achieving
the object of eliminating the positive ions in the TFT channel
by the largest extent. In this way, the positive ions in the TFT
channel form a weaker electric field around than that in the
prior art, thereby the interference to the electric field between
the pixel electrode and the common electrode on the color
film substrate is less so that the influence on the display effect
of the liquid crystal panel is weakened.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate embodiments of the present invention
or technical solutions in the prior art more clearly, a brief
introduction will be made to attached drawings needed to in
the description of the embodiments or the prior art in the
following. Obviously, the attached drawings in the following
description are only some embodiments of the present inven-
tion, and to those of ordinary skill in the art, other attached
drawings may be obtained according to these attached draw-
ings without inventive efforts.

FIG. 11is a timing chart of received and output signals of an
original driving circuit in the prior art;

FIG. 2 is a timing chart of received and output signals of a
driving circuit in embodiment 1 of the present invention;

FIG. 3 is a graph of characteristics of a TFT in all embodi-
ments of the present invention;

FIG. 4 is a flow chart of the driving circuit of the liquid
crystal panel in embodiment 1 of the present invention; and

FIG. 5 is a block diagram of a driving circuit of a liquid
crystal panel in embodiment 2 of the present invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following, the technical solutions in the embodi-
ments of the present invention will be described clearly and
thoroughly in combination with the attached drawings in the
embodiments of the present invention. Obviously, the
described embodiments are only a part of embodiments of the
present invention and are not all of the embodiments. Based
on the embodiments of the present invention, all of other
embodiments obtained by those of ordinary skill in the art
without inventive efforts belong to the protection scope of the
present invention.

The embodiments of the present invention provide a driv-
ing method of a liquid crystal panel. The driving method
inputs an offset pinch-off voltage to gate scan lines of each
row within a vertical blanking period between two successive
frames, the offset pinch-off voltage being an original pinch-
off voltage plus a predetermined voltage offset; and inputs the
original pinch-off voltage to the gate scan lines at the time
other than a gate turn-on time and the vertical blanking
period.

The embodiments of the present invention also provide a
driving circuit of a liquid crystal panel including a power
supply unit and a gate driving unit.

Wherein, the power supply unit, which may be a power
supply chip, is used for outputting at least an offset pinch-off
voltage and an original pinch-off voltage, the offset pinch-off
voltage being the original pinch-oft voltage plus a predeter-
mined voltage offset; the power supply unit may also provide
necessary power supply voltages to a data driving unit (a data
driving IC), an electrode driving circuit and so on. The gate
driving unit is used for inputting the offset pinch-off voltage
to gate scan lines of each row within a vertical blanking period
between two successive frames; the gate driving unit is also
used for inputting the original pinch-off voltage to the gate
scan lines at the time other than a gate turn-on time and the
vertical blanking period.

The driving method and the driving circuit provided by the
embodiments of the present invention switches the original
pinch-off voltage to the offset pinch-off voltage at the time
when the vertical blanking period comes so as to increase the
current of a drain. The flow of more electrons may neutralize
positive ions accumulated in a TFT channel, thus achieving
the object of eliminating the positive ions in the TFT channel
by the largest extent. In this way, the positive ions in the TFT
channel form a weaker electric field around than that in the
prior art, thereby the interference to the electric field between
the pixel electrode and the common electrode on the color
film substrate is less so that the influence on the display effect
of the liquid crystal panel is weakened.

Embodiment 1

The embodiment of the present invention provides a driv-
ing method of a liquid crystal panel as shown in FIG. 2, in
which it is carried on from the left to the right in time order.
Wherein, each frame starts when a rising edge of STV comes,
the signal OE2 controls a second-order gate turn-on voltage
(in the embodiment of the present invention, the description is
made taking the signal OE2 as the control signal for the
second-order gate turn-on voltage as an example), CPV is a
gate shift signal. When a rising edge of STV comes so as to
start the scanning of one frame, CPV becomes a high level,
that is, a rising edge comes, so as to control the start of one
row each time when one falling edge of the signal OE2 comes.
The next rising edge of the signal OE2 comes when the row
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just enters the horizontal blanking period, and the gate volt-
age is reduced. Further, the next rising edge of CPV comes,
when the next falling edge of the signal OE2 comes, so as to
control the start of the next row. G,,, and G,,,, indicate the
changes of gate levels of the n-th row and the (n+1)-th row,
respectively.

In the power supply unit, two voltages, that is, an original
pinch-off voltage and an offset pinch-off voltage, are config-
ured for the gate pinch-off voltage. The drain voltage corre-
sponding to the offset pinch-oft voltage is five to twenty times
of the drain voltage corresponding to the original pinch-off
voltage. For example, for a TFT with the original pinch-off
voltage being -8V, the offset pinch-off voltage may be made
to be -6V to -5V, that is, a predetermined voltage offset is 2
to 3V. In the graph of characteristics of a TFT as shown in
FIG. 3, when the gate pinch-off voltage is -8V, the drain
current is approximately between 1E-13 Ato 1E-12 A; when
the gate pinch-off voltage is larger than -8V, the drain current
increase as the gate pinch-off voltage increases within a cer-
tain range (below 20V); and when the gate voltage is less than
-8V, the drain current change region is an overturn region
which is not considered temporarily in the present invention.
The embodiment of the present invention includes the flows
as follows.

At 401, when entering the vertical blanking period, the gate
pinch-off voltages of all of rows are switched from the origi-
nal pinch-oft voltages of -8V to the offset pinch-off voltages.
For example, it is possible to switch to a numerical value
between -6V and -5V. The embodiment of the present inven-
tion takes —5.5V (when the offset pinch-off voltage is -5.5V,
the multiple of the drain current with respect to the drain
current corresponding to the original pinch-off voltage is
between 5 and 20) as an example to describe and keeps at it.

Wherein, -6V (the multiple of the drain current with
respect to the drain current corresponding to the original
pinch-off voltage is less than 5) is a lower limit, and if the
offset pinch-off voltage is less than -6V, it can be seen as
shown in FIG. 3 that the drain current at this time is not large
enough and the effect of eliminating ions accumulated in a
TFT channel by the largest extent cannot be not achieved; and
-5V (the multiple of the drain current with respect to the drain
current corresponding to the original pinch-off voltage is
larger than 20) is a upper limit, and if the offset pinch-off
voltage is larger than -5V, during the pinch-off period, it can
be seen as shown in FIG. 3 that the drain current at this time
is excessively large and a pixel capacitance and a storage
capacitance will generate an electrical leakage due to the
current being excessively large as the usage time of the dis-
play increases, thus a mura phenomenon occurs.

At 402, when entering the vertical blanking period, all
output channels of a data driving unit are connected with each
other. In the embodiment of the present invention, when
entering the vertical blanking period, since the TFT adopts
the row reversion or the point overturn, the data polarities of
adjacent columns are opposite with each other. All output
channels of the data driving unit are connected with each
other to neutralize charges in all output channels of the data
driving unit so as to realize that all TFT channels are per-
formed in identical processes, so that the case where data
voltages of respective columns are not identical with each
other will not occur, thus it will not result in that the effects of
eliminating ions accumulated in TFT channels within respec-
tive data columns by the largest extent are not consistent.
Wherein, during the vertical blanking period, the output from
data sources are all invalid data which are not received and
displayed.
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At 403, when the vertical blanking period ends, that is,
when the next rising edge of STV comes, the gate pinch-off
voltage is switched from -5.5V kept in the process e 401 to
the original pinch-oft voltage of the gate of -8V, and all
output channels of the data driving unit are separated from
each other.

Wherein, the process 401 switches the gate pinch-off volt-
ages of all rows to -5.5V during the vertical blanking period
in order for increasing the drain current, thus achieving the
object of eliminating ions accumulated in a TFT channel by
the largest extent; while during a normal driving period, it is
required to be switched back to the original gate pinch-off
voltage of -8V, because the TFT channel of a row which is not
selected by the gate line needs to be pinched off completely
by the original gate pinch-off voltage of -8V during the
normal driving, and if'the TFT channel of the row which is not
selected by the gate line is not pinched off completely by the
gate pinch-off voltage, the row which is not selected will be
affected by the data voltages of other rows selected by the gate
lines the magnitudes of which fluctuate within a range.
Wherein, respective data columns of each horizontal cycle are
all loaded with respective data of rows which are selected by
the gate lines, and if the TFT channels of other rows are not
pinched off completely at this time, they will be affected by
the data voltages of rows which are selected by the gate lines.

In the present embodiment the description is made by
taking the original pinch-off voltage of -8V only as an
example, and during an actual application, other original
pinch-off voltages than -8V may be used depending on dif-
ference of various TFT characteristics, and thus the corre-
sponding offset pinch-oft voltage is required to be changed
accordingly as well, and the implementation principle thereof
is the same as that of the present invention and unnecessary
details are not given here.

The driving method of the liquid crystal panel provided by
the embodiment of the present invention switches the original
pinch-off voltage of the gate to the offset pinch-off voltage at
the time when the vertical blanking period comes so as to
increase the current of the drain. The flow of more electrons
may neutralize positive ions accumulated in the TFT channel,
thus achieving the object of eliminating the positive ions in
the TFT channel by the largest extent. In this way, the positive
ions in the TFT channel form a weaker electric field around
than that in the prior art, thereby the interference to the elec-
tric field between the pixel electrode and the common elec-
trode on the color film substrate is less so that the influence on
the display effect of the liquid crystal panel is weakened.

Embodiment 2

The embodiment of the present invention provides a driv-
ing circuit of a liquid crystal panel, as shown in FIG. 5,
including a power supply 501, a gate driving unit 502 and a
source driving unit 503.

The driving circuit in the figure mainly provides the corre-
sponding driving voltage for a TFT array substrate 504. The
specific operation principle is as follows.

The power supply unit 501 may output voltages with dif-
ferent voltage values and outputs at least an offset pinch-off
voltage and an original pinch-off voltage, and the drain cur-
rent corresponding to the offset pinch-off voltage is five to
twenty times of the drain voltage corresponding to the origi-
nal pinch-off voltage. For example, for a TFT with the origi-
nal pinch-off voltage being -8V, the offset pinch-off voltage
may be made to be -6V to -5V, that is, the value of a prede-
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termined voltage offset is taken between 2V and 3V. The
offset pinch-off voltage of the embodiment of the present
invention adopts =5.5V.

The gate driving unit 502 drives the TFT array substrate
504 in a certain timing. In the embodiment of the present
invention, the gate driving unit 502 inputs the offset pinch-off
voltage to gate scan lines of each row within the vertical
blanking period between two successive frames. When enter-
ing the vertical blanking period, the gate driving unit 502
loads the offset pinch-off voltage onto the gates of TFTs of
respective rows simultaneously. During the time other than
the gate turn-on time and the vertical blanking period, the
original pinch-off voltage is input to the gates of all TFTs of
respective rows in a certain order. Wherein, the graph of
characteristics of a TFT is as shown in FIG. 3. When the gate
pinch-off voltage is -8V, the drain current is approximately
between 1E-13 A to 1E-12 A; when the gate pinch-off volt-
age is larger than -8V, it can be seen that the drain current of
the TFT increase as the gate pinch-off voltage increases
within a certain range (below 20V); and when the gate voltage
is less than -8V, the drain current change region is an overturn
region which is not used temporarily in the present invention.

The source driving unit 503 is used for connecting all
output channels output to the data scan line during the vertical
blanking period with each other and for separating all output
channels of the data driving unit from each other when the
blanking period ends. Wherein, all of adjacent two output
channels of the data driving unit may be connected with each
other or be separated from each other and are controlled to be
connected or separated by electronic switches. For example,
if the electronic switch is closed, then two adjacent output
channels at two terminals of the electronic switch are con-
nected with each other; and if the electronic switch is opened,
then two adjacent output channels at two terminals of the
electronic switch are separated from each other. The opening
and closing of all electronic switches are controlled by the
source driving unit 503.

In the embodiment of the present invention, when entering
the vertical blanking period, since the TFT adopts the row
reversion or the point overturn, the data polarities of adjacent
columns are opposite with each other. All output channels of
the data scan lines are connected with each other to neutralize
charges on all of the data scan lines so as to realize that all of
TFT channels are performed in identical processes, so that the
case where data voltages of respective columns are not iden-
tical with each other will not occur, thus it will not result in
that the effects of eliminating ions accumulated in TFT chan-
nels within respective data columns by the largest extent are
cont consistent. During the vertical blanking period, the out-
put from data sources are all invalid data which are not
received and displayed.

In the embodiment of the present invention, when the
power supply unit 501 is designed, the design of a switch
array for controlling charging and discharging of rapid
capacitors inside is adjusted so that it outputs the original
pinch-off voltage and the offset pinch-off voltage in a set
cycle.

In the present embodiment the description is made by
taking the original pinch-off voltage of -8V only as an
example, and during an actual application, other original
pinch-off voltages than -8V may be used depending on dif-
ference of various TFT characteristics, and thus the corre-
sponding offset pinch-oft voltage is required to be changed
accordingly as well, and the implementation principle thereof
is the same as that of the present invention and unnecessary
details are not given here.
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The driving circuit of a liquid crystal panel provided by the
embodiment of the present invention switches the original
pinch-off voltage of the gate to the offset pinch-off voltage at
the time when the vertical blanking period comes so as to
increase the current of the drain. The flow of more electrons
may neutralize positive ions accumulated in a TFT channel,
thus achieving the object of eliminating the positive ions in
the TFT channel by the largest extent. In this way, the positive
ions in the TFT channel form a weaker electric field around
than that in the prior art, thereby the interference to the elec-
tric field between the pixel electrode and the common elec-
trode on the color film substrate is less so that the influence on
the display effect of the liquid crystal panel is weakened.

The present invention is mainly applied to the field of
displaying of liquid crystal panels.

The described above is only specific embodiments of the
present invention. Nevertheless, the protection scope of the
present invention is not limited thereto and those skilled in the
art may easily think of variations and replacements, which are
all covered within the protection scope of the present inven-
tion, within the technical scope disclosed by the present
invention. Therefore, the protection scope of the present
invention should be defined by the claims.

8

What is claimed is:

1. A driving method of a liquid crystal panel, comprising:

inputting an offset pinch-off voltage simultaneously to
each row of gate scan lines within a vertical blanking
period between two successive frames and maintaining
the offset pinch-off voltage until the vertical blanking
period ends, the offset pinch-off voltage being an origi-
nal pinch-off voltage plus a predetermined voltage off-
set; and

inputting the original pinch-off voltage to the gate scan
lines at the time other than a gate turn-on time and the
vertical blanking period, wherein during the vertical
blanking period, a gate of thin film transistor corre-
sponding to each row of gate scan lines is in a pinch-off
state; and

a drain current corresponding to the offset pinch-off volt-
ageis 5to 20 times the drain current corresponding to the
original pinch-off voltage.

2. The driving method of the liquid crystal panel according

to claim 1, wherein all output channels of a data driving unit

20 are connected with each other within the vertical blanking

period.
3. The driving method of the liquid crystal panel according
to claim 1, wherein the original pinch-off voltage is -8 V.
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